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PUSH AUTO EJECT AND TAILGATE ENABLE BUTTONS ‘ 

TAILGATE HYDRAULICS ACTUATED 

LATCH SENSOR EN ERGIZES TAILGATE AJAR INDICATOR 

TAILGATE SENSES TAILGATE FULLY OPEN 

‘_ _ —' —‘ HYDRAULICS TILT BODY 

TURN ON COMPACTION BLADE HYDRAULICS 

COMPACTION BLADE SENSOR SENSES EXTENDED 
POSITION AT COMPACTION BLADE 

REVERSE COMPACTION BLADE HYDRAULICS 

COMPACTION BLADE SENSOR SENSES RETRACTED 
POSITION OF COMPACTION BLADE 

CYCLE COMPACTION BLADE : __ 1:‘ SYSTEM SHUTS DOWN, 
AVVAITS NEXT COMMAND 

TAILGATE HYDRAULICS SHUTS TAILGATE AND RE-ENGAGES LATCIIES 

LATCH SENSOR SENSES LATCH CLOSED POSITION 
AND ENERGIZES TAILGATE CLOSED INDICATOR 

FIG. 5 
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REFUSE VEHICLE DUMPING SYSTEM 

TECHNICAL FIELD 

This invention relates to refuse vehicles, and speci?cally 
to systems for the dumping of refuse from the vehicle. 

BACKGROUND OF THE INVENTION 

Refuse vehicles has existed for many years. These 
vehicles typically have a cab, lifting fork, a hopper and a 
container in Which the refuse is stored during transportation. 
The container has a rear tailgate covering a rear opening, 
hydraulic cylinders Which raise the tailgate and a compac 
tion blade Which compacts the refuse Within the container 
and forces the refuse from the container through the rear 
opening When dumping. The tailgate is secured in its closed 
position by a manual latch. In addition, or as an alternative 
to the compaction blade, the vehicle may also include 
hydraulic cylinders Which tilt the container to aid the expul 
sion of the refuse from the container. 

In use, an operator drives the vehicle to a dump site for 
unloading the refuse. The operator then exits the cab and 
moves to the rear of the vehicle to manually disengage the 
tailgate latches. The operator must return to the cab to 
actuate the hydraulic cylinder controls to raise the tailgate to 
an open position. Once the tailgate is fully raised, the 
operator actuates the movement of the compaction blade 
hydraulic cylinder control. Upon a complete cycling of the 
compaction blade, the tailgate is returned to its closed 
position. The operator must then leave the cab and return to 
the rear of the vehicle to manually engage the latches in 
order to secure the tailgate. The operator then returns to the 
cab to drive the vehicle from the dump site. 

The constant movement of the operator from the cab to 
the latches, from the latches back to the cab, from the cab 
back to the latches, and then back to the cab is tiresome and 
inconvenient. In foul Weather this becomes a greater prob 
lem. HoWever, more importantly, this movement also 
exposes the operator to many dangers. Firstly, there is the 
potential that the operator may fall upon exiting or 
re-entering the elevated cab to operate the hydraulics or 
manually engage/disengage the latches. Secondly, should 
the refuse Within the container be pressed against the 
tailgate, the release of the latches may cause the tailgate to 
open quickly upon release, thereby hitting the operator. If 
this occurs, the refuse therein may also fall upon the operator 
as the tailgate opens. Thirdly, as many government entities 
require an operator to be present Within the cab at all times, 
there must be tWo operators present to manually release the 
latches While simultaneously having someone Within the cab 
during the release of the latches. 

Accordingly, it is seen that a need remains for a refuse 
vehicle that can dump refuse from Within the container in a 
safe and ef?cient manner. It is to the provision of such 
therefore that the present invention is primarily directed. 

SUMMARY OF THE INVENTION 

In a preferred form of the invention a refuse vehicle of the 
type having a container body With a rear tailgate, lifting 
means for moving the tailgate betWeen a closed position and 
an open position, a reciprocating compaction blade mounted 
Within the container body, and a latch for latching and 
unlatching the tailgate is provided With an automated dump 
system. The system includes means for moving the latch 
from a latched position to an unlatched position releasing the 
tailgate, ?rst sensing means for sensing a selected open 
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2 
position of the tailgate, means for actuating the compaction 
blade, and control means for controlling the moving means 
and the actuating means in response to a signal from the ?rst 
sensing means indicating the sensing of the selected open 
position of the tailgate. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a side vieW of a refuse vehicle embodying 
principles of the invention in a preferred form. 

FIG. 2 is a side vieW of the latching assembly of the refuse 
vehicle of FIG. 1, shoWn With the latch in a closed con?gu 
ration. 

FIG. 3 is a side vieW of the latching assembly of the refuse 
vehicle of FIG. 1, shoWn With the latch in an open con?gu 
ration. 

FIG. 4 is a schematic diagram of the refuse vehicle 
dumping system of the refuse vehicle of FIG. 1. 

FIG. 5 is a How chart of the operation of the dumping 
system of FIG. 4. 

DETAILED DESCRIPTION 

With reference next to the draWings, there is shoWn a front 
loading refuse collection vehicle 10 having a chassis 11 on 
Which is mounted a body 12, a cab 13 and a loader device 
14. The body 12 includes a hopper 16 the body having an 
open end 18, and a tailgate 20 pivotally mounted to the top 
of the body by a hinge 21 for movement betWeen an open 
position and a closed position covering the open end 18. A 
pair of hydraulic cylinders 23 are mounted to the tailgate 20 
for pivotal movement thereof about hinge 21. A compaction 
blade 24, shoWn in phantom lines, is mounted Within body 
12 for movement by a hydraulic cylinder 25, shoWn in 
phantom lines betWeen a retracted position and an extended, 
compaction position 24‘. The previously described compo 
nents are all conventional. 

The bottom end of each tailgate hydraulic cylinder 23 is 
coupled to a latching assembly 27. Latching assembly 27 has 
a ?rst link 28 having one end mounted to the body 12 for 
pivotal movement about a pivot 29 and an opposite end 
coupled to the bottom end of cylinder 23 for pivotal move 
ment about a pivot 30. Asecond link 32 is coupled at one end 
to ?rst link 28 for pivotal movement about a pivot 33 and 
coupled at its opposite end to a third link 34 for pivotal 
movement about a pivot 35. The third link 34 is mounted to 
the body 12 for pivotal movement about a pivot 36. Third 
link 34 has a post 37 adapted to be received by a hook 39 
extending from the bottom of the tailgate 20. The second 
link 32 is preferably a clevis type assembly having a 
threaded middle portion 40 so as to make the link adjustable 
in length. A rear stop 41 is mounted to the body to limit 
rearWard movement of ?rst link 28. LikeWise, a forWard stop 
42 is mounted to the body to limit forWard movement of ?rst 
link 28. 

In a latched closed con?guration, pivot 33 is positioned 
past a centerline CL extending betWeen pivot 29 and pivot 
35. This over-center positioning of pivot 33 maintains the 
latch assembly 27 in a closed con?guration even With 
outWard or rearWard pressure exerted upon the tailgate 20. 
Such outWard pressure Will force pivot 33 in a rearWard 
direction rather than to a forWard, unlatch direction to an 
unlatched position shoWn in FIG. 3. 

The vehicle also has a dumping system 45 for controlled 
actuation of the compaction blade hydraulic cylinder 25 and 
the tailgate hydraulic cylinders 23. The dumping system 45 
includes a central multiprocessor 46, such as those made by 
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ORVITEK, INC. of Markham, Ontario, Canada. The mul 
tiprocessor 46 is coupled to receive electronic signals from 
an auto-eject actuation button 47, a tailgate enable sWitch 
48, an emergency stop button 49, a latch sensor 49, a tailgate 
open sensor 50 and a compaction blade sensor 51. The latch 
sensor 50 and the tailgate open sensor 51 are preferably 
proximity-type sensors such as that made by TURCK, INC. 
of Minneapolis, Minn. as model number BI15-CKYO 
AP6X2-H1141. The compaction blade sensor 52 is prefer 
ably a hydraulic pressure type sensor in ?uid communication 
With hydraulic cylinder 25, such as that made by DATA 
INSTRUMENTS, INC. of Acton, Mass. under model num 
ber Eclipse 5000psi. The tailgate enable sWitch 48 has a 
tailgate open position, a tailgate close position and a neutral 
position therebetWeen. The central multiprocessor 46 out 
puts electronic signals to a tailgate closed indicator 55, a 
tailgate aj ar indicator 56, a hydraulic control valve 57 for the 
actuation of the tailgate hydraulic cylinders 23 and a hydrau 
lic control valve 58 for the actuation of the compaction blade 
hydraulic cylinder 25. The auto-eject button 47, tailgate 
enable sWitch 48 and emergency stop button 49 are mounted 
Within the cab 13 of the vehicle so as to be accessible to the 
driver. The hydraulic control valves 57 and 58 are conven 
tional and oriented as a bank of valves in ?uid communi 
cation With a central hydraulic oil supply. 

In use, the driver positions the vehicle for release of the 
refuse. The driver then simultaneously actuates the auto 
eject button 47 and the tailgate enable sWitch 48 to its 
tailgate open position to signal the multiprocessor 46 to 
initiate the dumping process. The multiprocessor 46 signals 
the tailgate hydraulic control valve 57 to cause the extension 
of the hydraulic cylinders 23 so as to lift the tailgate 20 to 
its open position. The extension of the tailgate hydraulic 
cylinders 23 causes the ?rst link 28 to rotate counterclock 
Wise about pivot 29, thereby causing the second link 32 to 
rotate the third link 34 about pivot 36. The counterclockWise 
rotation of third link 34 moves post 37 rearWard, thereby 
releasing tailgate hook 39. The movement of the ?rst link 28 
from its initial position triggers the latch sensor 50 to signal 
this condition to the multiprocessor 46, Which in turn 
de-energiZes the tailgate closed indicator 55 and energiZes 
the tailgate aj ar indicator 56. 

The movement of the tailgate 20 to its fully open position 
triggers the tailgate open sensor 51 to signal the open 
condition of the multiprocessor 46. The multiprocessor then 
actuates the compaction blade hydraulic control valve 58 to 
cause the extension of the compaction blade hydraulic 
cylinder 25. The movement of the compaction blade 24 to its 
fully extended position 24‘ triggers the compaction blade 
sensor 52 to signal a high pressure condition to the multi 
processor. The multiprocessor then actuates the compaction 
blade hydraulic control valve 58 to reverse the movement of 
the compaction blade 24 back to its initial, retracted posi 
tion. Once the multiprocessor senses that the compaction 
blade 24 has returned to its initial position, through a loW 
pressure condition signal from compaction blade sensor 52, 
the system multiprocessor idles the actuation of the system 
hydraulics While aWaiting the next command. The operator 
may then either cycle the compaction blade again or move 
the tailgate enable sWitch 48 to its close position to cause the 
tailgate to close. 

With actuation of the enable sWitch 48 to its close position 
the multiprocessor 46 actuates the tailgate hydraulic control 
valve 57 to retract the tailgate hydraulic cylinders 23 so as 
to return the tailgate 20 to its closed position. The complete 
retraction of hydraulic cylinders 23 causes the opposite 
rotation of the latching assembly links 28, 32 and 34 to once 
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again latch the tailgate closed, as shoWn in FIG. 2. The 
movement of the ?rst link 28 back to its initial position 
causes the latch sensor 50 to signal this condition to the 
multiprocessor, Which then de-energiZes the tailgate ajar 
indicator 56 and re-energiZes the tailgate closed indicator 55. 
As a safety precaution, the emergency stop button 49 may be 
depressed at any time to halt the operation of the dumping 
system 45. Once the tailgate 20 is fully closed and latched 
the operator releases the tailgate enable sWitch 48 to return 
the sWitch to its neutral position. The operation of the 
dumping system, as just described, is illustrated in the How 
chart shoWn in FIG. 5. 

It has noW been demonstrated that the dumping system 45 
automatically coordinates the release of the latching assem 
bly 27, the lifting of the tailgate 20, the actuation of the 
compaction blade 24, the loWering of the tailgate, and the 
re-engaging of the latching assembly Without the operator 
having to leave the vehicle cab. As such, this system 
eliminates the haZards associated With an operator having to 
move about the vehicle in order to accomplish each of these 
tasks. Additionally, the vehicle may be operated and the 
contents dumped by a single operator. 

It should be understood that the just described system may 
also be used in conjunction With refuse vehicles Which use 
conventional hydraulic cylinders 61 to tilt a storage con 
tainer 17 When dumping the refuse therein. Here, the mul 
tiprocessor 46 is coupled to a storage container tilting 
hydraulic control valve 62. In use, the multiprocessor causes 
the storage container 17 to tilt through signaling the hydrau 
lic control valve 62 to extend the hydraulic cylinders 61 
prior to actuation of the compaction blade 24. 

It should also be understood that the coordinated move 
ment of raising the tailgate and the operation of the com 
paction blade may be accomplished through operation of a 
time sequence. Hence, the sensing of the tailgate position 
and the compaction blade position may be measured by the 
passage of time rather than physical positioning. Thus, the 
timing sequence is the sensing means by Which the system 
operates. HoWever, it should be understood that the sensing 
of the physical positions is preferred for accuracy purposes. 

It thus is seen that a refuse vehicle is noW provided Which 
may unload its contents in a safe and ef?cient manner. While 
this invention has been described in detail With particular 
references to the preferred embodiments thereof, it should be 
understood that many modi?cations, additions and 
deletions, in addition to those expressly recited, may be 
made thereto Without departure from the spirit and scope of 
the invention as set forth in the folloWing claims. 

I claim: 
1. In a refuse vehicle of the type having a container body 

With a rear tailgate, lifting means for moving the tailgate 
betWeen a closed position and an open position, a recipro 
cating compaction blade mounted Within the container body, 
and a latch for latching and unlatching the tailgate, the 
improvement comprising an automated dump system 
including, 

(a) means for moving said latch from a latched position to 
an unlatched position releasing said tailgate; 

(b) ?rst sensing means for sensing a selected open posi 
tion of said tailgate; 

(c) means for actuating said compaction blade; and 
(d) control means for controlling said moving means and 

said actuating means in response to a signal from said 
?rst sensing means indicating the sensing of the 
selected open position of said tailgate. 

2. The refuse vehicle of claim 1 further comprising second 
sensing means coupled to said control means for sensing a 
selected cycling position of said compaction blade. 
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3. The refuse vehicle of claim 2 further comprising latch 
sensing means coupled to said control means for sensing the 
unlatched position of said latch, and indicator means 
coupled to said control means for indicating the sensed 
unlatched position of the latch from said latch sensing 
means. 

4. The refuse vehicle of claim 1 further comprising means 
for tilting said container body. 

5. Amethod of dumping refuse from a vehicle of the type 
having a container body With a rear tailgate, lifting means 
for moving the tailgate betWeen a closed position and an 
open position, a reciprocating compaction blade mounted 
Within the container body, and a latch for latching and 
unlatching the tailgate, the method comprising the steps of: 

(a) manually triggering control means to generate a com 
mencement signal; 

(b) relaying the commencement signal from the control 
means to latch actuation means for actuating the latch 

from a latched position to an unlatched position; 

(c) relaying a lifting signal from the control means to the 
lifting means to actuate the lifting of the tailgate; 

(d) generating a tailgate open signal from a tailgate 
position sensor indicating a selected position of the 
tailgate, and relaying the tailgate open signal to the 
control means; and 

(e) actuating the compaction blade in response to the 
control means receiving the tailgate open signal. 

6. The method of claim 5 further comprising the step of 
(f) sensing a selected cycling position of the compaction 
blade and generating and relaying an electronic compaction 
blade position signal to the control means. 

7. The method of claim 5 further comprising the step of 
(f) sensing a selected position of the latch and generating and 
relaying an electronic latch position signal indicating the 
unlatched position of the latch to the control means. 

8. The method of claim 5 further comprising the step of 
(f) tilting the container body prior to actuation of the 
compaction blade. 
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9. A refuse vehicle comprising: 
a container body; 

a rear tailgate pivotally mounted to said body; 
a latch con?gured to releasably hold said tailgate against 

said body; 
tailgate actuation means for movement of said tailgate 

betWeen a closed position and an open position; 

a compaction blade mounted Within the container body; 
compaction blade actuation means for reciprocal move 

ment of said compaction blade betWeen a retracted 
position and an eXtended position; 

tailgate control means for controlling the actuation of said 
tailgate actuation means; 

a tailgate position sensor for sensing a selected position of 
said tailgate and generating a tailgate position signal; 
and 

central control means for controlling the actuation of said 
compaction blade actuation means in response to 
receiving a tailgate position signal from said tailgate 
position sensor. 

10. The refuse vehicle of claim 9 Wherein said central 
control means also controls the actuation of said tailgate 
control means. 

11. The refuse vehicle of claim 9 further comprising a 
compaction blade sensing means for sensing a selected 
position of said compaction blade and generating a com 
paction blade position signal to said central control means. 

12. The refuse vehicle of claim 9 further comprising latch 
control means for controlling the latching actuation of said 
latch, said latch control means being coupled to said central 
control means for coordinated movement thereof. 

13. The refuse vehicle of claim 12 further comprising 
latch sensing means coupled to said central control means 
for sensing the unlatched position of said latch, and indicator 
means coupled to said central control means for indicating 
the sensed unlatched position of the latch. 

14. The refuse vehicle of claim 9 further comprising 
means for tilting said container body. 

* * * * * 


